There was no difference in the frequency and intensity of stressors (as assessed by the NSS) between female Coronary Care Unit nurses and Intensive Care Unit nurses (two-tailed t test).
Although no significant differences were demonstrated in this small pilot study, an analysis of all the responses will need to be done to make any inferences about the general population. The reliability and validity of the instrument used to measure the stressors needs to be investigated if this tool is to be used again in Australia. Diarrhoea is a common problem in enterally fed patients in many neurosurgical intensive care units.
This study compares the incidence of diarrhoea in neurosurgical intensive care patients receiving a low residue enteral feed (ISOCAL) with that of a group of similar patients receiving a fibre-enriched feed (ENRICH).
Twenty-nine patients were studied over a period of 14 months; 17 were given Isocal (control group) and 12 were given Enrich (trial group). Factors said to cause diarrhoea such as rate of initiation of feeding, temperature of feed, contamination and bolus feeding were standardised in the two groups. Other factors such as the patient age, sex, surgery, use of antibiotics and gastric pH were noted.
Liquid stools occurred in 7 out of 17 patients in the control group and in 3 out of 12 patients in the trial group.
The incidence of liquid stool per day in the trial group was only 6.5% of that in the control group (P<O.OOOI). The incidence of formed stool per day in the trial group was 40 times that of the control group (P < 0.000 I).
In conclusion, this data suggests that a fibre-enriched enteral feed does reduce the incidence of diarrhoea in neurosurgical intensive care patients.
Supported by Abbott Australasia Pty. Ltd., Chesebrough Ponds Inc. THE QUEENSLAND TRANSPLANT SERVICE: AN UPDATE Robert F Whiting, Steven V Lynch, Malcolm Wright, Russel W. Strong, Princess Alexandra Hospital, Brisbane, Queensland The Queensland Liver Transplant Service is a co-operative effort by the Princess Alexandra Hospital (adults) and the Royal Children's Hospital. The first orthotopic liver transplant in Australia was performed by the service in January 1985. Since then, 52 liver transplants have been performed in 48 patients (29 adults, 19 children) . Actuarial one year survival of all liver transplant recIpIents is currently 73%, and for those performed in the past two years is 84%.
Of the 52 transplants, 33 have been performed at the Princess Alexandra Hospital on 31 patients with an average age of 37 years (range 9 to 55).
Following transplantation, all patients are admitted ventilated to the Intensive Care Unit. The average stay in Intensive Care is 12.1 days (range 2 to 60). Major complications occurring in the ICW have been as follows: non-cardiogenic pulmonary oedema plus renal failure 9 (3 deaths), non-cardiogenic pulmonary oedema alone 2, major pulmonary emboli 2, surgical complications 4, Guillain-Barre Syndrome I.
Five of 31 patients have died without leaving hospital and a further 3 late deaths have occurred.
Orthotopic liver transplantation offers the only chance of survival for many patients with end-stage liver disease. We are currently in our fourth year of the transplant program and results so far have been encouraging.
SUCTIONING HYPOXAEMIA Teik E. Oh, Michael R. Ferguson, Chinese University, Prince of Wales Hospital, Hong Kong
Endotracheal suctioning may predispose to hypoxaemia. Five techniques were studied in succession at 30-60 minute intervals in 15 ventilated patients, each used as own control. I. Pre-oxygenation (bagging 5 times with 100% oxygen) followed by suctioning 10 seconds. 2. Pre-oxygenation with PEEP 10 cm water followed by suctioning 10 seconds. 3. Pre-oxygenation followed by 30 seconds suctioning. 4. Suctioning for 10 seconds without pre-oxygenation. 5. Pre-oxygenation followed by instillation of 2 ml saline before suctioning 10 seconds. IPPV was re-started immediately after suction. Patients on PEEP/CPAP, or were unstable or had Sa02 less than 85% were excluded. Maximum Sa02 with preoxygenation, minimum Sa02, saturation plateau (time, from suction to decrease in Sao2 greater than 2%) and return time (for Sao2 to return to baseline) and heart rate were charted using an OHMEDA oximeter and twochannel recorder. Oximeter readings were validated with arterial blood gas analyses.
Sa02 increased with pre-oxygenation by up to 2%. The increase was significantly greater with PEEP. Without pre-oxygenation, Sa02 fell almost 2%. Only 3 preoxygenated patients had Sao2 falls below their baseline on suctioning (1.2%). They had grossly distended abdomens with decreased FRC. Saturation plateau (representing lung oxygen reservoir) was significantly longer with PEEP (19.15±seconds) compared with suctioning without PEEP (13.2±seconds) or without pre-oxygenation (5.46±seconds). Return time (representing total body oxygen reservoir) showed a similar trend. No differences were seen with prolonged suctioning or instillation of saline.
Conclusions: Normal suctioning procedures including prolonged suction and saline instillation are safe. Preoxygenation with PEEP increases oxygen reserves and adds to safety. APACHE 11 is a useful prognostic scoring system for Intensive Care. The score was applied to 157 consecutive admissions to the 12-bed ICU of the 1400-bed Prince of Wales (a tertiary referral teaching hospital of the Chinese University, Hong Kong), using the worse physiological variables in the first 24 hours of admission. Patients were divided into 5 groups of major organ system failure requiring admission -GIT, renal/metabolic, neurological, cardiovascular, or respiratory. Postoperative patients were differentiated from nonoperative patients.
APACHES IN HONG KONG
Mean age and length-of-stay were 54 years and 5 days. The mean APACHE score was 25.1 points, higher than the mean reported for U .S.A. (16.5) and France (16. I) indicating the sicker patients in our ICU (which does not admit routine post surgical high dependency patients). It also reflects the reluctance of Hong Kong doctors to deny treatment to any patient.
Most postoperative patients had scores of 20-24, whereas the majority of non-operative patients had scores over 35. The largest non-operative group was cardiovascular with a 77% mortality, due largely to admissions following cardiac arrests. Most of the postoperative patients belonged to the GIT group.
Overall mortality was 33%, related to APACHE scores and not age. Observed mortality compared favourably with Knaus' predicted mortality, except with GIT and neurological groups. Hong Kong GIT mortality figures were better, reflecting the large experience and expertise in liver and GIT surgery. Mortality in neurological patients was worse, reflecting the high instance of strokes in the Chinese population and the unco-ordinated prehospital care of head injuries. Paul Older, David Tuxen, Maribyrnong' Medical Centre, Western General Hospital, Footscray, Victoria This co-operative study compares admission patterns and severity of illness, using APACHE classifications, of 1884 consecutive admissions to two intensive care units (unit 'a' 950 patients; unit 'b' 934 patients) .
RESULTS OF A CO-OPERATIVE STUDY OF ADULT INTENSIVE CARE UNIT ADMISSIONS IN TWO AUSTRALIAN HOSPITALS: 1884 CASES
Overall severity of illness was similar. Distribution histograms showed a mean of 16.8 total APACHE II score for unit 'a' and 17.9 for unit 'b'. There were marked differences in admission patterns. Most frequent admission diagnoses were as follows (mean APACHE II scores in brackets):
Mortality figures were in the main better than predicted by APACHE except 'post cardiac arrest', 'myocardial infarcts' and 'sepsis', where mortality was the same as predicted. 112 cases were not classified and were categorised 'miscellaneous'. Close attention must be paid to correct grouping. Errors in grouping have a greater effect on mortality prediction than small errors in physiological data collection. This study examines in detail the stress haemodynamics and oxygen consumption of patients with heart failure secondary to ischaemic heart disease. Nine patients were subjected to 50 watts of sustained exercise on a supine bicycle ergometer before and after administration of I 0 mg of oral PN200-11 O. Patients were not concurrently taking any vasodilator drug.
All patients showed an increase in exercise cardiac output after drug administration (pre-drug mean 9.58±1.64 IImin; post-drug mean 10.90±1.68 I/min). This was associated with an improvement in oxygen consumption index from 520 (±90) mllmin/m2 to 576 (±86) mllmin/m2. Predicted peak oxygen consumption for this workload is approximately 600 ml/min/m 2 . There was a fall in systemic resistance in all patients from a predrug exercise mean of 936 (± 173) dynes.s.cm -5 to a post drug exercise mean of 763 (±170) dynes.s.cm -5. There was also a very significant fall in pulmonary vascular resistance from a mean of 207 (± I 06) dyn.s.cm -5 to 135 (±78) dyn.s.cm -5.
There was no change in LVSWI (pre-drug 60.95±20 gm/m/m 2 ; post-drug 61. 70± 18 gm/m/m2). Other changes in haemodynamics oxygen transport and intrapulmonary shunting occurred. The improvement in shunt induced by exercise was uninfluenced by the drug.
It is concluded th~t PN200-110 may offer an improvement in peak oxygen consumption on exercise in patients with left ventri,tfular dysfunction. Some caution is necessary in extrapol~ting this data (i.e. exercise stress physiology) to the post surgical patient (i.e. surgical stress physiology). The haemodynamic effects and catecholamine requirements following an intravenous loading dose of amiodarone were examined to characterise the extent of cardiovascular depression.
Ten catecholamine dependent patients with uncontrolled supraventricular tachyarrhythmias had haemodynamic profiles and plasma digoxin concentrations measured before and after loading with amiodarone. Loading doses of 3.7 to 5 mg/kg were given intravenously over two hours while the catecholamine dose requirements were monitored.
There was a significant decrease in heart rate (mean decrease of 16% P < 0.01), an increase in stroke volume index (mean increase of 29% P< 0.01) and left ventricular stroke work index (mean increase of 34% P < 0.0 I). No significant change in cardiac index, mean 'arterial pressure, pulmonary artery occlusion pressure, systemic vascular resistance index, oxygen availability and plasma digoxin concentrations were demonstrated. In nine patients, sinus rhythm was achieved and maintained.
Amiodarone was an effective antiarrhythmic in these patients. There was no significant cardiovascular depression following the loading dose. In particular, amiodarone had little effect on catecholamine dose requirements. One of the most common complications following cardiopulmonary bypass is haemorrhage. Treatment often involves transfusion of blood and/or blood products which can expose the patient to the risk of transfusion reactions, dilutional coagulopathy, sensitisation and viral infections.
RETl<.ANSFUSION OF SHED BLOOD
In an effort to reduce transfusion, the Receptaseal A TS system of collection of shed blood and retransfusion to the patient was introduced to Royal North Shore Hospital in September 1987.
Retransfusion fluid is in essence defibrinated blood with haemoglobin, platelets, total protein and complement levels slightly less than that of simultaneously collected arterial blood.
Blood Bank generated figures suggested that the introduction of Receptaseal A TS had little impact on average transfusion requirements but may have decreased the number of patients receiving transfusions.
We therefore prospectively surveyed 112 consecutive patients to ascertain patterns of blood loss and usage in the first twenty-four hours postoperatively. Postoperative blood loss in these patients averaged 953 ml per patient, 48 (42%) patients received bank blood: average transfusion rate was 1.0 units per patient. Retransfusion was performed in 70 (63%) patients: average retransfusion rate was 524 ml per patient. Twenty-four (21 %) patients bled in excess of 1000 ml and were not transfused with bank blood. No complications from retransfusion were recognised.
The retransfusion of shed blood using this system seems feasible. It has no apparent complications and at the very least appears to provide colloidal resuscitation fluid with oxygen-carrying capacity. While this series did not suggest that average transfusion requirements were affected by retransfusion, it does suggest that retransfusion may be of significant benefit to individual patients. Intensive care patients frequently lose weight and muscle mass. Little is known of the natural history of wasting of respiratory muscles in critically ill patients. After long periods of ventilation, patients often encounter difficulty in weaning, due in part to muscle weakness. Is there sparing of respiratory muscles or do respiratory muscles waste in parallel with other skeletal muscles in critical illness? We postulated that intercostal muscle thickness might provide an index of respiratory muscle mass.
MEASUREMENT OF INTERCOSTAL MUSCLE
An Acuson 128 computerised sonagraph was used to image the chest wall (with a 7.5 mHz probe) and to identify the intercostal muscle layer. Measurements of intercostal muscle thickness were made at various sites on the chest wall, at end-inspiration, in normal volunteers and serially in selected intensive care patients. Mid arm muscle circumference was used as an index of somatic muscle bulk in the latter group. Comparison was made with cadaveric studies and measurements by computerised tomography.
Measurements in the mid-axillary line (5th, 7th and 9th spaces) provided the greatest ease of access and the best images. In our subjects the range of intercostal muscle thickness was 3-10 mm. Reproducibility in a single subject over a prolonged period was good (±0.15 mm). Intercostal muscle thickness fell over a month in a septic patient, from 5 to 3.7 mm and in a patient with Guillain Barn: syndrome, from 6.5 to 4.0 mm. Twenty to 30% reductions were seen in head-injured patients. '. 1989 We conclude that intercostal muscles may be imaged and measured by ultrasound. Intercostal muscle thickness is reduced in at least some critically ill patients over the course of a long illness. The Queen Elizabeth Hospital, Woodville, South Australia Pulmonary haemorrhage is caused by immunological processes with or without co-existent renal disease. Common aetiologies are anti-basement membrane antibody, vasculitides and collagen vascular disorders, drugs, an idiopathic variety and rapidly progressive glomerulo-nephritis. Non-immune causes are uraemia. bleeding tendencies, acute lung injuries and raised pulmonary venous pressure.
Fulminant pulmonary haemorrhage associated with non-immunological processes appears to be very uncommon. 1 We report such a case.
A 66-year-old hypertensive male, with recent onset of uraemia and institution of beta-blocker therapy, presented after a short history of paroxysmal nocturnal dyspnoea and haemoptysis with acute fulminant pulmonary haemorrhage. Previous review identified a raised ESR (lOO mm), anaemia (HbIO.O gldl) and evidence of generalised atheromatous vascular disease.
The pulmonary haemorrhage was associated with gross hypoxaemia, anaemia (Hb 6.3 gldl) and uraemia (Cr.670 mmolll) but a PAOP of 6-8 mm Hg. Coagulation studies were normal and urinalysis was negative. Therapy was with IPPV + PEEP, blood and coagulation factors and inotropic support. Three doses of solumedrol, 1.0 g daily, were given. No further pulmonary haemorrhage occurred.
Further investigation revealed no evidence of antimembrane antibody nor any immunological disease process. Biopsy of a purpuric rash showed dermal haemorrhage only and renal biopsy revealed arteriolar hyalinisation but no vasculitis. Intermittent elevation of the PAOP to 20-30 mmHg was noted.
The aetiology of the acute pulmonary haemorrhage was thus thought to be acute pulmonary oedema and haemorrhage due to the uraemia and an associated bleeding tendency.2 A low initial PAOP on admission probably represented the 'decompression' of the pulmonary vascular bed into the alveolar space. ', 1989 Five patients were recelvmg 500 mg of cefuroxime intravenously 12 hourly and two patients 500 mg of ceftazidime 12 hourly. All seven patients were anuric throughout the study period.
In four of the five patients receiving cefuroxime, the pharmacokinetics were very similar. The volume of distribution was 21.8 (±2. 7 5) litres, the total body clearance was 24.31 (±3.8) mllmin and the elimination half-life was 10.2 (±0.95) hours. In the fifth patient the total body clearance of the drug was similar at 24 ml/min but the volume of distribution was increased, presumably because of this patient's gross abdominal ascites, and the elimination half-life also prolonged at 16.72 hours.
The two patients receiving ceftazidine had a volume of distribution for this drug of 27.1 (±0.4) litres, total body clearance of23.5 (±2.5) ml per min. and elimination halflife of 13.8 (±1.2) hours. ' In all patients the plasma level of each drug was maintained above its minimum inhibitory concentration.
These data suggest that in anuric patients undergoing CA VHD, the clearances of cefuroxime and of ceftazidime are similar to one another and are approximately 20% of that which occurs in patients with normal renal function. They also suggest that in such patients a 12 hourly dose regime is appropriate to maintain an adequate plasma concentration of the drug.
NASOGASTRIC FEEDS CONTAINING FIBRE AND THE FREQUENCY OF DIARRHOEA IN INTENSIVE CARE UNIT (ICU) PATIENTS
Gea/frey 1. Dobb, Simon C. Towler, Roval Perth Hospital, Perth, Western Australia . Diarrhoea frequently complicates nasogastric feeding in ICU patients. This prospective double-blind trial aimed to determine whether a feed containing fibre reduced the frequency of diarrhoea.
Over 15 months patients starting nasogastric feeds were included unless the trial feeds were contraindicated, they had a preceding diarrhoeal illness or had undergone bowel surgery in the previous 14 days. Patients fed for less than three days were prospectively excluded from data analysis. Patients randomly received either Enrich or Ensure, similar iso-osmolar lactose free feeds except that Enrich contains soy polysaccharide (approx. 20 gll) as a source of dietary fibre. A daily 'diarrhoea score' was calculated from the frequency, volume and consistency of the stools according to predetermined criteria. Diarrhoea equated with a score greater than 12, and severe diarrhoea a score greater than 50.
Ninety-one patients completed the trial: Enrich 45. Ensure 46. The groups were similar in respect to age, se~ ratIO, feed volume, antibiotic usage, prophylaxis against upper gastrointestinal bleeding and plasma albumin concentrations. Sixteen patients given Enrich had diarrhoea and 5 severe diarrhoea, compared with 13 and 9 in patients given Ensure. Of 343 feeding days with Enrich, 47 were complicated by diarrhoea (\ 4%) and 8 by severe diarrhoea. Fifty-one out of 342 (15%) Ensure feeding days were complicated by diarrhoea and 12 by severe diarrhoea. Differences between the groups were not statistically significant.
It is concluded that adding a fibre source -soy polysaccharide -to feeds does not reduce the frequency of diarrhoea in ICU patients. Acute atrial fibrillation (A F) is a common problem in patients needing intensive care. Flecainide, a class le antiarrhythmic drug, may revert acute AF to sinus rhythm (SR) but this has not been confirmed by a controlled trial. Digoxin does not revert acute AF to SR but is usually given to control the ventricular response to AF.
This study investigated the efficacy of intravenous flecainide, 2 mg/kg to a maximum of 150 mg over 30 minutes, in converting acute AF to SR.
Patients eligible for inclusion had AF for ;;,0.5 and ~72 hours, a ventricular response ;;, 120/minute, plasma potassium concentration ;;,3.5 and ~5.5 mmolll and gave informed consent. The 102 patients randomly received either flecainide (51) or an apparently identical placebo (51). Patients not previously receiving digoxin were also given 0.5 mg digoxin intravenously. All patients had continuous ECG monitoring in the ICU. Reversion to SR wihin one hour was considered likely to be due to a drug effect.
Twenty-eight patients given flecainide (55%), but only 7 (14%) given placebo, reverted to SR ~ I hour after starting the trial medication and remained in SR to the end of the 6-hour study period (P < 0.0005). By 6 hours, 33 patients given flecainide (65%) had reverted to stable SR compared with 20 (39%) of the patients given placebo
It is concluded that intravenous flecainide is an effective drug for reverting acute AF to SR in patients also given digoxin. Large bronchopleural fistulae can be life-threatening in critically ill patients requiring mechanical ventilation. This report describes a technique for fistula control using bronchoscopic placement of a balloon-tipped catheter. The technique allows repeated catheter placement without patient transfer.
A TECHNIQUE FOR BRONCHOPLEURAL
A 53-year-old female was admitted with pneumonia complicated by right-sided empyema, septic shock, adult respiratory distress syndrome and a large right bronchopleural fistula. The patient remained hypoxaemic (arterial O 2 saturation, Sa02 < 92%) despite mechanical ventilation with 100% inspired O 2 concentration and 10 cm H 2 0 PEEP. The patient was sedated, paralysed and re-intubated with a 3-lumen jet ventilation endotracheal tube (Mallinckrodt 8.0 mm, Hi-Lo Jet cuffed tracheal tube). The air leak was localised by placement of a gauge 4 french balloon-tipped catheter (Fogarty) via a fibreoptic bronchoscope (Pentax 4.9 mm) in sequential bronchopulmonary segments until air leak ceased. The balloon catheter was then placed through the larger jet ventilation port of the endotracheal tube and manipulated into the previously localised segment using the bronchoscope and grasping forceps. The balloon was placed, then replaced on three consecutive days and arterial blood gas and air leak measurements were made before and after each balloon placement. Following placement the air leak fell from 130±66 to 60±35 mllbreath. No change in Pac02 occurred, however Sa02 improved from 91.0±1.0 to 97.5±0.7%. Although adequate Sa02 was achieved and maintained using this technique the patient died several days later from septic shock.
The Acute life-threatening asthma is associated with a substantial mortality and morbidity. The aim of this study was to assess the complications of patients with acute severe asthma requiring admission to intensive care. Eighty-eight consecutive admissions over 5 years (36 male, 37 female, 39.5±17. 7 yrs) were studied. There were 51 mechanical ventilation episodes (7 post arrest), 8 intubated spontaneously breathing (6 post arrest) and 29 non-intubated spontaneously breathing. There was no death in the intensive care unit, however two deaths occurred following intensive care discharge in patients who had severe hypoxic cerebral damage on admission. Mechanical ventilation was associated with a substantial increase in complications compared with the two other groups: Mechanical ventilation parameters were analysed on initial ventilation, at the time of the highest alveolar ventilation requirement and at the time of complication occurrence. There was no significant difference between patients with and without complications with respect to ventilator rate, tidal volume, minute ventilation, peak or plateau airway pressure at any of the three stages of ventilation studied.
Intubated

Intubated and Spontaneous not ventilated ventilated breathing
Although patients requiring ventilation were likely to have more severe asthma, it was thought probable that there was a causal relationship between mechanical ventilation and the complications listed: however, the occurrence of complications could not be predicted from standard ventilatory parameters. Recent literature has related pulmonary hyperinflation to the high morbidity and mortality in the mechanical ventilation of acute asthmatics. The correlation between pulmonary hyperinflation and the development of hypotension (systolic BP < 100 mgHg) and pneumothorax was studied. Twenty acute severe asthmatics (\ I male, 9 female, 41 ± 19 yr) requiring mechanical ventilation were studied. All patients were sedated and therapeutically paralysed. The degree of pulmonary hyperinflation above functional residual capacity was measured during steady state tidal ventilation by invoking a period of apnoea and measuring total exhaled gas volume from the end of tidal inspiration to the end of exhaled gas flow (designated end-inspiratory lung volume VEl). Initial minute ventilation (VE) was 12.9±2.7 IImin (rate 14.7±0.26 breaths/min, tidal volume 0.88±0.13 I) and this resulted in a VEl of 1.65±0.26 IImin.
CORRELATION OF PULMONARY
A total of 10 patients developed complications: 9 patients developed hypotension and 5 developed a pneumothorax. There was no significant correlation between complications and peak or plateau airway pressure or minute ventilation. There was a significant correlation between VEl and complications. Initial VEI:O;;1.40 I was associated with no complications in 4 patients whereas VEl> 1.40 I was associated with all 10 complications in 16 patients (P < 0.05). Although VEl increases exponentially as VE increases in individual patients, variations in severity of airflow obstruction resulted in poor correlation between initial VEl and initial VE. Initial VE required to achieve VEl = 1.4 I was 11.2±5.5, range 5.2-26.6 IImin. the lowest VE associated with a complication was 10.0 IImin.
These data suggest that to avoid potentially serious complications in the mechanical ventilation of asthmatics the most important parameter to measure and control is a measurement of pulmonary hyperinflation (VEl). Initial VE should be < 10 I/min « 0.14 IIkg/min) with subsequent increases only after demonstration of VEl < 1.40 IImin (0.02 IIkg). Cameron, R. Raper, D. McKinnon, C. Bowey. Royal North Shore Hospital, Sydney, N.S W. To assess the relationship between mixed venous oxygen indices and cardiac index and to document haemodynamic and oxygen transport indices following cardiopulmonary bypass, 63 of 112 consecutive patients undergoing cardiac surgery with a pulmonary artery catheter in situ were studied prospectively. Assessments were made each six hours from arrival in intensive care for twenty-four hours. Haemodynamic variables were These data indicate that major haemodynamic changes occur in postoperative cardiac surgical patients, predominantly during the first six hours.
HAEMODYNAMIC AND OXYGEN TRANSPORT VARIABLES FOLLOWING CARDIOPULMONARY BYPASS
Furthermore, mixed venous oxygen variables do not correlate in any way with cardiac index, being more closely affected by concomitant changes in oxygen utilisation. This study emphasises that mixed venous oxygen tension cannot be used in isolation to monitor cardiac index following cardiac surgery. David Page, Ken HilIman, Liverpool Hospital Intensive Care, Liverpool, N.S W. Severe, uncontrolled diabetic emergenciees have conventionally been resuscitated with crystalloid solutions with mortalities of 4.3-43% for ketoacidosis and 30-50% for hyperosmolar coma.
A REAPPRAISAL OF FLUID RESUSCITATION IN DIABETIC EMERGENCIES
A new fluid regimen was developed based on the simple principle of resuscitating the intravascular space with colloid while simultaneously rehyrdrating the intracellular space with a slow infusion of 5% dextrose. The intention was to improve outcome by rapidly reversing the circulatory shock while minimising the potential for interstitial oedema.
Twenty patients with 28 episodes of ketoacidosis (glucose>13.9 mmolll, pH<7.25, HC0 3 -<14 mmolll, urine acetoacetate> 8 mmolll) and nine patients with single episodes of hyperosmolar coma (osmolality> 320 mosmolll, glucose> 30 mmolll, pH> 7.25, HC0 3 -> 15 mmolll, urine acetoacetate < 4 mmolll) were consecutively studied over a 28-month period while using this fluid protocol in intensive care.
Infusing colloid against parameters of intravascular hydration and 5% dextrose against serum sodium and a clinical assessment of cellular hydration resulted in no incidence of established renal failure nor of cerebral oedema. Two patients admitted with ketoacidosis died while all patients with hyperosmolar coma survived. This represents a significant improvement in mortality for hyperosmolar coma (P < 0.05) while the mortality of the keto acidotic group was comparable to the best published.
Use of this fluid regimen resulted in the mortality for diabetic emergencies being restricted to that of the primary aetiological pathology. Experimental studies have shown that a-adrenergic blockade reduces the incidence of ventricular arrhythmia during myocardial ischaemia and reperfusion. To establish whether a-adrenergic blockade with oral prazosin reduces the incidence of ventricular arrhythmia in clinical acute myocardial infarction, 38 patients, at presentation, were randomised blindly to prazosin or placebo therapy. The trial drugs were commenced orally at 0.5 mg and incremented at I, 8 and 16 hours to 5 mg q.i.d. or the maximum at which systolic blood pressure was greater than 95 mmHg. No other anti-arrhythmic medication was given. Holter monitor recordings were made for the first 48 hours and on day 7.
There was no difference between the groups in age, sex, site of infarction, peak creatinine phosphkinase or ejection fraction. The final dose ofprazosin was 2.5±1.6 mg (SD) q.i.d. One patient in the prazosin group was resuscitated from ventricular fibrillation after a total dose of 1.5 mg while another died suddenly on day 4 without documentation of the arrhythmia. In the first 24 hours during dose titration, and at day 7, there was no difference in ventricular arrhythmia between the groups. In the second 24 hours ventricular ectopic beats averaged 2 and 60/hour in prazosin and placebo groups (P= 0.05, Mann Whitney rank testing). There was no difference in the incidence of complex ventricular arrhythmia.
While ventricular ectopic frequency may have been reduced, it seems unlikely that oral prazosin has a clinically significant anti-arrhythmic effect in acute myocardial infarction. The microbiological safety of disconnecting arterial cannulae for routine line changes may be questioned. We studied the safety and cost savings of an occlusive dressing technique and a seven-day arterial line and cannula change policy.
BACTERIAL SAFETY AND COST EFFECTIVENESS
Sixty-five arterial lines in 46 patients were studied during a four-month period. All patients had 18 gauge Arrow arterial cannulae, and disposable pressure transducer sets. Forty-nine cannulae were inserted in intensive care using full sterile technique and an occlusive dressing comprising two Tegaderm adhesive dressings: one directly on the skin below the cannula-arterial line connection and a second larger dressing covering this and the insertion site, producing a tight seal around the arterial line. Fifteen cannulae were inserted using nonprotocol technique. Dressings and lines were left intact until cannula removal at day 7 or ceased requirement.
Tap swabs were cultured on day 3. The tap, insertion site and cannula tips were cultured on cannula removal. Twenty-eight lines were removed ~3 days arid none was clinically infected or culture-positive. Thirty-seven lines were removed ~4 days. One had suspected infection but was culture-negative. Three were culture-positive (2/29 protocol insertions, 1/9 non-protocol insertions) but none had clinical infection or septicaemia. Overall colonisation was 3/65 (4.6%) with no associated clinical infection or septicaemia.
Projected annual cost savings compared with 3rd daily line change and with 2nd daily line change and 4th daily cannula change were $4100 and $9900 respectively.
We concluded that weekly arterial cannula and line changes with an occlusive dressing technique was safe and cost effective.
Supported by 3M Australia Pty. Ltd. Lactic acidosis following cardiac surgery is usually associated with cardiogenic shock and carries a poor prognosis. Over a five-month period, we observed a severe lactic acidosis (av. arterial lactate 8.5 mmol/l) in 12 patients in the presence of increased oxygen transport indices. The acidosis appeared to be associated with a high cardiac output, low systemic resistance and reduced O 2 extraction. All patients recovered from the acidosis although one subsequently died from apparently unrelated causes. To further assess this disorder, 112 patients undergoing cardiac surgery were surveyed prospectively. Historical, operative and postoperative variables were recorded. Arterial lactate and haemodynamic variables were recorded 6th hourly. A rise in arterial lactate and haemodynamic variables were recorded 6th hourly. A rise in arterial lactate to greater than 5.0 mmolll was demonstrated in 16 patients (group A) and these were compared with the remaining patients (group B). No significant difference in blood flow or O 2 transport variables was apparent although mixed venous O 2 tension tended to be higher and systemic vascular resistance tended to be lower in group A. Bypass time was significantly longer in group A than in group B (P < 0.01).
IDIOPATHIC TYPE B LACTIC ACIDOSIS FOLLOWING CARDIOPULMONARY BYPASS
Vasopressor therapy was required more frequently in group A. No other variable appeared to distinguish the two groups. All of the 16 patients in group A survived to hospital discharge.
This series reports the occurrence of a type B lactic acidosis following cardiopulmonary bypass. While the mechanism of the acidosis is uncertain, it would appear to relate to an abnormality in peripheral oxygen uptake. Resolution of the acidosis occurs quickly arid this disorder appears not to have any significant impact on prognosis. Carlos D. Scheinkestel, David V. Tuxen, Intensive Care Unit, Alfred Hospital, Melbourne, Victoria Continuous haemofiltration and haemodiafiltration were evaluated over 2483 hours in ten critically ill oligoanuric catabolic patients requiring inotrope and ventilatory support.
THE PERFORMANCE OF CONTINUOUS HAEMOFILTRATION AND HAEMODIAFIL TRA TION AS A TOTAL RENAL SUPPORT MECHANISM
Eleven types of haemofilters of varying surface areas and compounds were used. Eight patients had Kramer catheters (Vygon Desilet 13 cm FG08) inserted into femoral arteries and veins. One had femoral veno-venous access using similar catheters, one had a dual lumen subclavian catheter (Vascath SCK 4400 20 cm X I I F) and subsequently a radial Scribner shunt. In four patients a blood pump (modified Gambro MPM 10) was used for haemofiltration.
Nine patients were anticoagulated with heparin: five systemically and four regionally (protamine sulphate reversal on completion of extracorporeal circuit). One patient was not anticoagulated because of a coagulopathy and thrombocytopenia. Three patients developed heparin-induced thrombocytopenia and subsequently received low-molecular-weight heparin (Organon 10172) and/or prostacyclin (Epoprostenol -Wellcome).
Haemodiafiltration was performed by pumping 1.5% Dianeal peritoneal dialysate counter-currently at 300 mllhour into the ultrafiltrate compartment to which 200 mmHg suction was applied. Gambro haemofiltration replacement solution was infused pre-filter except when a blood pump was used in which case it was given post-filter.
The mean length of treatment was 248± 162 hours and achieved an ultrafiltrate volume of 25.33±11.77 litres/ day and a urea clearance of 0.32±0.12 mllsec. This enabled a protein intake of 67.5±45 glday while maintaining a blood urea of 27.8±10.5 mmolllitre.
We concluded that adequate nutritional support and good control of urea could be obtained in critically ill catabolic patients with this as the sole renal support. Carlos D. Scheinkestel, David V. TlIxen, Intensive Care Unit, Alfred Hospital, Melbourne, Victoria The effects of haemofiltration technique, ultrafiltrate volume, and triglyceride, platelet and anticoagulation levels on filter function were evaluated over 104 days in ten critically ill oligo-anuric catabolic patients requiring ventilatory and inotrope support. Haemodiafiltration was performed in eight patients and pump-assisted haemofiltration in four patients.
FACTORS AFFECTING THE LIFE AND PERFORMANCE OF FILTERS IN CONTINUOUS HAEMOFIL TRA nON AND HAEMODIAFIL TRA TION
Irrespective of technique, urea and creatinine clearances were directly proportional to ultrafiltrate volumes which in turn were directly proportional to filter surface area. The use of a blood pump allowed use of filters with larger surface areas and resulted in larger ultrafiltration volumes so that despite lack of dialysis, higher urea clearances were obtained.
There was no correlation between duration of filters and fat emulsion administration, triglyceride levels (R = 0.45), APTT levels (R = 0.12), or platelet levels (R = 0.28). However, five patients required regular platelet transfusions and 15 of their 44 filter changes The measurement of cardiac output (CO) is integral to comprehensive cardiovascular monitoring and facilitates rational management of acute cardiovascular problems. The conventional method of measuring CO is by thermodilution, using a flow-directed, pulmonary artery catheter and iced injectate. The use of iced injectate ensures a high signal/noise ratio, but is complex, inconvenient and expensive. We have therefore explored the possibility that room temperature (RT) injectate, which is easy, convenient and cheap, could provide comparable measurements in seriously ill patients.
In 40 patients, measurements of CO were made using the same pulmonary artery catheter in each patient and the same cardiac output computer system (signal acquisitiob module, H-P 78552B, and bedside monitor with haemodynamics options, H-P 78352B). RT injectate temperature was measured with an electronic bath probe (H-P 23002A) and iced injectate temperature with a flowthrough probe associated with a coiled giving set and ice bath (American Edwards, CO Set H, Model 93-500). The measurements at each temperature were made in triplicate; measurements with RT injectate were made both before and after those with iced injectate to confirm consistency of measurements with time.
CO measurements were consistently about 5% higher with RT injectate than with iced injectate (Y) (mean 7.71 I/min v. 7.37I1min, P= 0.006) but the two measurements were highly correlated (r = 0.96, P = 0.0001), with an intercept of 0.58, slope of 0.88 and 95% confidence limits for the mean of 7. 15-7.59 The increase in admissions is due in part to the Auckland city population growing from 450,00 to 900,000 but there have been disproportionate increases in trauma, poisoning and emergency surgical admissions. The 1960s epidemic of barbiturate poisoning has been replaced in the 1980s by twin epidemics of road accidents and tricyclic poisoning. The 1970s saw both an increase in elective admissions of elderly postoperative patients and prolific use of diagnostic and therapeutic modalities with little improvement in survival. During shortage of nursing resources in the late I 980s, aggressive support of patients most likely to benefit has improved efficiency and survival. Further improvements will likely benefit mainly from prevention of critical illness. Stephen Streat, Kim Arden, Julia Kennedy, Departments of Critical Care Medicine (DCCM) and Pharmacy, Auckland Hospital, Auckland, N.z. Intensivists are often accused of wasteful expenditure on pharmacy items. Substantial savings seemed possible in DCCM but were prevented by absence of financial information. A database of every pharmacy item used, including the contract price, stock stored in DCCM (initially 324 items, $NZ28,393.28) and itemised monthly expenditure was constructed by a pharmacy student (KA) at a cost of $1800. An intensivist (SS) High-dose fentanyl anaesthesia (50-100 Ilglkg) has become increasingly popular for patients with poor myocardial reserve during cardiac or other high-risk surgery. Although patients are more stable during surgery, respiratory function may be compromised postoperatively. A recent report (Caspi et aI" Crit Care med 1988; 16:238) describes a syndrome of muscle spasm, increased airway pressure and hypercarbia in some patients given high-dose fentanyl for cardiac surgery.
SUBSTANTIAL REDUCTION IN CRITICAL CARE PHARMACY EXPENDITURE BY PROVISION OF FINANCIAL INFORMATION TO CLINICIANS
In a four-month period, ten patients undergoing cardiac surgery developed postoperative ventilatory failure (acidosis with apnoea or PC02> 50 mmHg) for which continued or reinstitution of mechanical ventilation was thought necessary.
All patients had received high-dose fentanyl (63±27 SD Ilglkg) and were extubated 22.6 hours (range 10-49) following return to the I CU. Compared to a control group (89 consecutive patients undergoing cardiac surgery in a 60-day period) these ten patients were older (69 yrs vs 59 yrs, P < 0,01), remained in ICU longer (2.6 days vs 2 days, P < 0,00 I) and tended to have a greater severity of illness (APACHE II, 14 vs 11.5, P=0.06), Women predominated (70% vs 19%, P < 0.001).
Intravenous naloxone (0.1-0.2 mglhr) was instituted and infused for 32± 16 SD hours with normalisation of ventilation (PC02 < 46) in all patients. No patient required re-intubation and the remainder could be weaned once the infusions commenced, Naloxone infusions were weaned while monitoring the patient's acid base status. In one patient, improved haemodynamics with naloxone allowed the withdrawal of an adrenaline infusion. No patient complained of excessive pain; hypertension and tachycardia were not observed.
In summary, high-dose fentanyl anaesthesia may produce protracted postoperative ventilatory depression in patients undergoing cardiac surgery and this effect can be safely reversed with intravenous naloxone. As repeated blood sampling from arterial lines for pathology testing may contribute to anaemia in some patients, a prospective study was undertaken to evaluate the effectiveness of routine re-infusion of blood normally discarded from arterial lines in reducing iatrogenic blood loss and transfusion requirements in patients within ICU.
EFFECTIVENESS OF RE-INFUSING
All patients requiring an arterial line were enrolled. Patients were excluded if admitted with overt bleeding or ifbleeding became apparent during the admission or if the arterial line was required for less than three days. Seventeen consecutive patients comprised the study group and were stratified into Group A patients who were haematologically normal and Group B patients who had conditions which could cause anaemia independent of blood loss, e.g. renal failure, haemolysis or bone marrow suppression. Within each stratum, patients were randomised into" a control group and a re-infusion group. 10 ml of blood was withdrawn to clear the arterial line of Control patients had significantly more blood loss compared to those in the re-infusion group. The presence of other haematological disorders did not influence the results (ANOV A). Transfusion requirements were similar in both groups.
In summary, re-infusion of dead-space blood resulted in a significant reduction in blood loss during sampling for diagnostic specimens. Although no difference was seen in transfusion requirements, changes may take more than the limited number of days currently studied.
Other papers of a review or general nature were also presented. Certain scientific papers for which a suitable abstract was not available have not been included. -Editor.
